(i2)4#n^tjaA«»icS':5ixT^ia$;KfcSiettlB 



(43) SfS^BlB 
2003 ^8 ^ 7 H (07.08.2003) 




PCX 



llllilllilllllllllllllllllllli 

(10) SK^BBS-^ 
WO 03/064036 Al 



(51) BI84*ft»a^: BOIJ 29/06, ClOG 1 1/02, 1 1/05, 1 1/18 



(21) assus##: 

(22) SRSUSB: 

(25) mtsmmoynm: 

(26) mis^j^momm: 



PCT/JP03/00910 



2003 *1 ^30 a (30.01.2003) 



(30) fi5fe*t7^— 

iKIH2002-23643 2002 *1 31 B (31.01.2002) JP 

(71) ^^ffiAr*s^l»<^"ca)^B^SI3ol^T;: waa 

ASaS jS«JS14<b-b > 5^ — (petroleum energy 

CENTER) [JP/JP]; T 105-0001 *y PlEST 

a 3 S 9 Tolq^o (JP). 3 X ^ea^SC^^a (COSMO 
OIL CO., LTD.) [JP/JP]; =r 105-8528 MSffl S;** 
-TB 1 «1-^Tolgro(JP). 

(72) JScfcl/ 

(75) 9IBB#/aiHA r^SJ^-^t^TO^;: SS« ^ 
(SHIBUYA,Tadashi) [JP/JP]; T 340-0 193 15=E!S 

rtiita^i 1 3 4-2 3x^qiaa»s^?a 

3?Bf Saitama (JP). Bl^ (NAITO,Junko) [JP/JP]; 
=r 340-0193 i^^m #¥rti 1 1 3 4-2 H X 

^^jfittS^^tt cpAW^mrt Saitama (JP). Bl« # 



^ (SEKINE^Nobuki) [JP/JP]; T 340-0193 iftilS 

m 1 3 4-2 ax^5a«fesc#a 

5£Rlfrt Saitama (JP). 

(74) ftSX: /J^ai a¥ . ^(OGURI,Shohei et al.); =r 107- 
6028mm»^B35^S-TB 1 2»3 2#7-^7SS 
e 2 8 B »3lfe1*i**85Hr Tokyo (JP). 

(81) *i^B (Mf^): AE, AG, AL. AM, AT, AU, AZ, BA, BB, 

BO, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, EL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, 
NZ, CM, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, 
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, 
ZA, ZM, Z W. 

(84) ffi^g (j£if$i): ARIPO ^fff (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), 3.— v i^T^^ (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, SE, SI, SK, TR), OAPI 
ftfff (BE, BJ, CP, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD. TG). 



(54) Title: CATALYST FOR FLUID CATALYTIC CRACKING OF HEAVY HYDROCARBON OIL AND METHOD OF FLUID 
CATALYTIC CRACKING 



= (54) jSQQa>«^: msstitA^m}A(D3&wistmi^mmmm&u^mmm^t»y3^ 



B I 4000 



C 




II 1 II llll 






ill 111.. JS^^.^. . 




1 1 

1 .LI i.L I 1 




ill 1 1 . ..7w 



A...PEAK MATCHING 
S B...INTENSITY 
^ C . PEAK DATA 

O (57) Abstract: A catalyst for the fluid catalytic cracking of heavy hydrocarbon oils which contains a fluoride salt of a divalent or 
^ trivalent metal, characterized in that the fluoride salt of a divalent or trivalcnt metal is a compound showing an XRD pattern of a 
^ fluoride salt of a divalent or trivalent metal. 



O 



\VO 03/064036 Al liliiilliilliliiiiliiillillllii 



iHi 



^pcnJ-\i -5/ h a>«5B(=*i» * « r a - K t ass 



(57) Sl^: 



wo 03/064036 ^PCT/JP03/00910 



m m m 

:fi^?&mn. mmmi\:.7i<imm<omwimm^m iur. rpccj tn.i-:iti>h 

M^is^^^k;ic3^l^a^^:fiM*a^ft:^^ (^jEse^ift. mmmmmmm sr#<ffiv^fc 

1 



wo 03/064036 




'CT/JP03/00910 



5 nig $ T v> 5 p 

m trmnWi'lhi^'^ h V -5^ ^ :^^l^iS^^'t^^^i>^b?> (i|#MBS 6 2 - 5 7 6 5 
2-§-. 1^63-182031-g-. 4«p|fl¥3 - 2 9 3 0 3 9 #Pi¥^6 - 1 3 6 3 

6 9 -i-^) o 

5/ * ic-^^ $ -fr-cffl e> 5 o 

(RON) ii^izm\z.^T-r^o 

xmU:^7 y OpH;&S;k:# < ^Ib-rSfcie)MJKi!i3t;5SSIil?feS±s 

2 



wo 03/064036 ^VCT/JP03/00910 



?>^mhmm^t\'X\i^?> i^mme 3-63688#. mm¥ i-2i3399# 

y^ji.-:f^\c^mT:^^=e>^7'tii^y h (Sfi;^ 5 O O ~ 7 o .0 TC<D{S®fc;^^b-g-'^) t 

tJ' ^ :^m^izm\^i&T ^ ^ i:Jfe<:^fyy>. L CO @:$>SriSJlX^-e#5 :i k 

tt-fb^PJt U-C«V^5 r J: 9 X (a) igi^^fi 4" 5 - 5' ^ 

4??«>«!fej«Sc#i&JRSr^J^J; <^JSi4^k-c#5:i (b) x<-r ure^M^®? 

fefeift-efeoT^ ^ 2#xtt, sm^m^ yitm^i^ 2mx\'t. 3m^My-y<t!^^ 
Tv^s;l t %:mmt-r?>±m i iBtto««^^b7K^fft<DgfEib«fi!fe^fi?fflftij^o 

3. grlB2tfXf*x sm^my yi\:.mm.ii^s ^^^^T/u% y i^V ^ 



3 



wo 03/064036 ^|||^ ^^CT/JP03/00910 



4. ^m2mXi-i. 3flIi^JS7 y^t;#J*&® 2<ffiifeJSdSMg2+s C a S r 
Mn2+;0>e)?fe5lfd^fe51Httbfc 1 aiJi±T% 3ffii^M*5La3+, C e 8+, M n 8+, 
Y^*7!)^^fi:^mt>^hmitivtz 1 SlU±T-fo5 ^ t ^W^t-t?>±W. 1 ~ 3 OV^-f 
IB ^ o S Sr < t; <o ife ill ^ ftfe ^ iS? ffi ftfe iE o 

—\^^n\^xti:^fkm immmmA) ±.^i^i$.(omm muB) , jbiB2iB 

(3) M^D^m^(4^ffli-S 

M2Ett. C a F2 ^ 8«»%-tWrS :/^X-YMF C C ftfel^ © X R D - 

m3EI(*. S r F2*8Kfi%-^*"t-S!7^'4?7'>f SF CCft!^^KOXRD^^•1^'- 
>'*•^•t"0■X?*)S„ 

||4|gl«. LaF3^8 57 ^^tKx-tMF C C fefe^ <^ X R D - 



^ 1^ <Sr ^ Jfi 5 * ® S ^ <^ ^ 



wo 03/064036 




'CT/JP03/00910 



^ o 

:l<o 2my.i-ii. sm^m-:^ yiti^^i^^i-f ^ 2mR-(y3m<D^m t \^xi:i. ±x 

<D 2mRXf3m<0'^mi)>^M-^mX^?>i>^s 2#i^M^*^ Be2+. Mg2-^. M n 
Ca2+. Sr2+. Sn^\ Z n 2+. 7 ^ / K ( S m2n E u 2+, Tin2+. Yb2 
+) i!)-tbm\tfh1timSl±it>^0^\-< ^ J; U< fiMg2+, C a 2+. S r 2+, M 

Sm^Mi^. A 1 3+^ F e C r C o 3+, M n 3+, T i G a 3+, S b 3+, 
Y8+^ 7 / K ( L a C e P r 8+^ N d 3+, Pm8+, S m3+, E u 3+, 
Dy«+^ Er8+, Tm8+, G d 3+^ T b 3+, Y b 8+, L u 8+) . B i 8+^* b 

^f^tUfc lffifii±;i>S»*b< s J; 9if * L< ttMn8+, l a 8+, Ce8^ Y»*i>>h 

Bn*>. 2gixr±. sm^my ^y<i:.mm.tiis ±m<o^min<o^i)^ht£?>i\:.^mx 

5 



wo 03/064036 




;T/JP03/00910 



~90Mm. m^&O. 3~1. 2 s \ RXJP^fkMO . 1 c c / g et± * ^i" 

- h-^;*-^^ h^tis-e-uTifeffl-t-sm-a'i-tt^ ^mm'f-m-A^o. o o o i ~6 o 

Mm. »*U<»0. 001~10Mm. J; "5 0* b < « 0 . l~5Mm©*i^^ 

0 0 0 1 MmlJA±T'tt, i!l3idS^a-C% t S <?3 "C. ^ff* bV>o 

_h|E<?5 2#Xf4> 3ffi^S7 s/{b'^:^«. -g-^ife-^f 4>^^i^-Ctj J; < , *fcmiR 

2'(ifliXI±. 3-(li5^JSi*SMg2+. Ca2+. Sr2+. M n M n 8+, L a C e 

2'(illix«. stt^Jg^ s/-(b#iitl±. ^JP©7k^^4:^©7k^^^<lr7 j/fbTK^^Tk^ 

6 



wo 03/064036 




'CT/JP03/00910 



ti.Xn. CI". Br". I". N0 3~x C0 32~> SOi^'s P0 48"x C 1 04"x B 

082-. CH3C00-. i^ y f^-zi'^^ds^^ffi-c^^ b< ji^^jfec 1 

N0 3"s so42-^ co32'-efc5„ 

?cS05 2ffiXf4> 3#idfeM:7 y^b^^iitt^ 5o 
tfr © 2p # i -f- s o 

7 



wo 03/064036 




'CT/JP03/00910 



5 0~90iLim. M^Ai^O . 3~1. 2 g/m \ ^ 
®?fta:*so.. 1 c c / g £A±-t?fcS w ds^* LV^„ 

ftji^cfj:*3»ts-^ h y s'iJ';^i-f-S4S«J^^ki^fc b■c»^ '>'y:«/, i^y:^^ 

uly=^^J>.. 7 y-fb^ Vi? V, 7 y -fk-fe: y A> :7 5/ {k ^ h y r> A <D ^!?- Jfe < t 

8 



wo 03/064036 




'CT/JP03/00910 



:^m^<ommr>n. 2mjLn. sm-^my ^iti^Mt . ^^mrjuxy-y 

17. V 7i? 7* M <^ fefe it 2> o 

J;9^f^b<«0. 5 ~ 1 0 LTV^So 

1 0 ~ 5 0®S%. If* U< tt2 0~4 0M*%*5iiU 

9 



wo 03/064036 




:T/JP03/00910 



^ - i^ 5 V ^ « # # ^ ® * > f> ® iT- S * ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

ftt^*U<tts S i O2/A 1 zOs^/l^Jt 5 ~ 1 5 . 2 4 . 50 

1 aS%*?^©^^'fbY-tf ;d-7-f h^600~1 200'C. 5-300 :»-F^. 
X«^5ll#H^T. S:£<bY-^::r7-r h©3^S^bS<e:T^2 0 %4JiT-eSI^ b-c# 
P>tt^ 05 S i 02/ A 1 aOs^/^Jt 5~15. •^:^7-r Mi-fert A 1 (O^A 

ItcSt-rS^^l-H: 0 . 3~0. 6, ^&*&^^-fe2 4. 4 5A*^, T/WJ^ytfeS 
iBitmmW) 0. 0 2 «»%J^A-h 1 ^7L:^>*^-*5V^T 5 0 A 

#iat 18 0 AHj5:i^<i^m.ffOt£\^-i!'^^\^. 10 0 AUX±0*ffl7L^^d5^»?L^ 
3»® 10-4 0%. Yif^7^ b(D^i|/j:Xj|^IiI*f^^^->'^^ir-t-5. J; 

7^=7^ V) (ii#fF^ 2 5 4 4 3 1 7 -i-^^r^^BS) -e&2>o 

10 



wo 03/064036 




'CT/JP03/00910 



r h<ox^ hi\:.^mnx^m-r^ ;itlcj;oT'b#s^i*s-e#s. ciois 

•a-fb-a-'^roj^iit b-c»*x ^g'^^'fbt). Wi^:i^m<tm. m^mmm. m^mmm.^ 

mmn^omU}^^^^^ ^ t i,x^ :i<om. bTtt>'f8^ 

«ife@f:^x mmMm^m\f^^:i ti>^xt 

11 



wo 03/064036 




:T/JP03/00910 



±m<t^m\^iS\,^X. 2m^miiK Mn^\ Ca2+. Sr2^ Ba2+&TJ«Sn2+ 
y ^-h'^^'^^ «fe5|5(DF C CffllHsSE-Ctt 1 0~5 0® 

»%, 0 * u < 2 0 ~ 4 0 if»%@^-efes*Ss ^ise^om-a-fis SJpftii^RAfc 

•g- it # It-r 5 ifiJ' il *5 2> o 

b©»*s/>'fc< 1 1 1 o®s%. 0* b< f*i 0-5 oKs%s xy}»t.v<n2 

0 — 4 0 W*%*^3il-'^^^'So 

±^(DmmmmA\^. ±m<Dmmmitm-^ h)) ^^^^ iiac^M^ttT/v^ y 

12 



y/O 03/064036 



'CT/JP03/00910 



z.(ot t^«^B~Do 9 ib(0(>:^j:< khiut. mmMi^A k ^m^'^x^m-t 

m<D s o y.m^mt\cm\:.x^m\^mm.i-ihf£^\^o 

mm (A, Dov^■rtt7J>-:)^xtt^^) tftfe^ (b. c<D\,^-rtii>>-:^xttw. 
:>o) srm^-er-c^ffl-rs^^fi. msJtx-Mii (a. D(Dv^i*n**-:^xtt3?:^) 

(B, C0DV>-r^^;il^-:l^3itt2X:I^) *S 9 9 . 9/0. 1~5O/5O>0* 
b<f*99. 5/0. 5-80/20. J;?)0^b<tt99/l~9O/lOdS3i 

s^-a-f*> y y v-s^^tt^^iST-fr-r. i^iisi-?ft^i6*iji'9 ^c^te:^^-r 

05fi«^'fb2l<:^JftSr^M^«li-S^-a-t?fc?). tJ^o T^^cni^ o f c c fefic: © J; 5 

13 



wo 03/064036 



# 



;T/JP03/00910 



s:jSia*4 6 0 ~ 5 4 cc 

WHSV4~200h r — 1 

mrnxmiti. 5-12 

roS^fi, 6 0 0~7 5 0'C-(?4Tt>tLS*^ ZOW^<^l^l-^^-rS S O X O 

o ^JfeM ic IS^ $ 5 t o -c « ^j; v>o 

m 1 ) 

aF2. ^tJ^Bi^'fk^ttSlit'imUKS r Fa. mMit^^mm^&nmY F zRXf L 
a Fs Sr^^ffl Lfco 

14 



wo 03/064036 



'CT/JP03/00910 



«r 1 0 M mfiHTt-br^ffl sp^s^^^iiS i o m meAT<^1^ >'7'/H^oV>-Ctt* 
2) 

1 0^S%<?5 S i 0 2«r-^tp5^ y * Kn >'/l'4 0 0 g IJI. ^jlSISSpt?. H S 

;;a-7xfh64g. :557::ry>'i5'^'Y86gSrAp^T^ js-^;^ 9 y *#;/to 

r05^JpMj^A — ^COV^-C, APS s SA (Jt^S 

at) . ABD (36»$?ga) X pv mn^m) sran^eu^o 

i^ll^^ 1 J^^-To 

(^J 3 ) 

1 OS4%05 S i O2 ^-^tpi^ y t Kn V/i' 4 0 0 g , ^^tS^P^e. H S if 

0 M m£JlT<?5 2'(ffiXl4. 3 ^ S 7 5"fki :^ 1 6 g AP ;t m-a';^7y*#fc„ 
r ©jS-a-^^^ y 6 8±5 n m<^*t^tfci JtfcS J: 5 t>!t^ffeiSbx 

:L(D2mXii. 3 m-^mz^ yitmm.t VXMeF2> CaF2> SrF2. LaFss 
YF8«rlBV^fc^7i^^J?7^^M«!l!^iSr. -^rtt^nftfeliD 1 . D2, D3, D4. D5 

Ml^Dl. D2. D3, D4. DSI^IoVnT, APS, SA. ABD, PVSrSS 

16 



wo 03/064036 




:T/JP03/00910 



^^^^ 1-4 \C7f^ir, 

^l~4lC*5VNT. XR Defile J; S^^5^:^fi*±^l-:^U. ^mi^^^'-^T^ 
— iJ'^xSTSltJCPDS — PDF(Joint Comittie on 

Power Diffraction Standards— Power Di 
ff r a c t i o n, X i^E ^y*- * «) fc^- ^ ^ ) ©2<iifiX«. 3 

^ 1 ~43&^6>M ejA^'^jt J: 5 M^KD l . D2, D3> D 4 -^rtb-etbMgF 
2. CaF2. SrF2, L a F 3 OJS^filit Sr'fr UT V^ 5 r i dSJl^lJ 5 o 



16 



wo 03/064036 ^^CT/JP03/00910 



m 

iH 
I 

V 

)» 

K- 
_i 
-> 



11. 
CO 



CO Li. 



CM Lt- 

o 



T- U. 



K 
I 



W 

5 

Its 



^ O CM o 

00 evj CO 

>- ^ 

«-R = ^ 
^ =^ J, +? 



^ O CM o 

00 CM CO <^ 

>- V 

(0 « » 

^ =^ J, +p 

X -R 



^ O CM o 
CO CM CO ^ 

\^ \^ 

>- ^ 



^ O CM O 
CO CM CO ^ 

>— ' S—/ N-^ 

CO 



^ O CM O 

W CM CO ^ 
^ 

^ o\ X 4=5 



O CM GO 

^ CO 

^ 

.^ X -R 



= ^ ^ ^ 



#i ^ am! 

gi 5 '"^ =^ 

■a ^ V +? J. 

f X ^ [v 



^ in 

» S 

CO o 2 

CM ^ O 



^ o> Si 

2 <*5 «o H 

^ 1— • ^ 

CM O 



CM 00 

o r-: <=> 

CO o o ~ 

CM O 



00 

S 5i! ? 

CM ^ 



« 

CM ^ 



« «^ O 
S ^ ^ - 
CM < 



#1 ^ ^ 

: 00 3 Q 3 
i ^ < CD > 

>✓ < CO < Q. 



17 



wo 03/064036 




:T/JP03/00910 



C3] ^mm^. ^m^ii^^ 

I C P m^^¥f) :Thermo Jarrell As h^M 
"IRIS Advantage" 

APS (^Fi^feM) : w\^mit^^mw^'^^±m 

SA (it^Sifil) ; B^-^yV^fe^^^SSt "B E L S OR P 2 8" 

ABD iib^^^m) : M^mm^^mwt.m^mm 

" ii^^itmmim^" (J IS Z 2 5 0 4) 

p V : ^m^m 

"MICROMERITICS AUTOPORE II 9220" 

xRB*mm :mmm.mm^^^m' rint25oov" 

WfllJE : 5 0 k V 

: 3 0 0mA 

jfes^- K : mm 

y^^^>'y^ If — K : 2 ° /to. i XI 

\ yz^ : 0 . 02* 

SOjfelSffl ( 2 fl ) : 5 ~ 9 0 • 

ism. tfca;^ y y h : i • 

y 5/ h : 0 . 3 mm 

m^-^nt^mm^. wT©^^¥#^k;^a^srJiSLfc:m. astm (3907) ^ 



18 



wo 03/064036 ij^ ^^CT/JP03/00910 



t^nm^^-^ ^ ^ n fi^tt^^ (Micro Activity Test) 

ffiV>, m2\C^-tm^(0m^t^mm (^iiSH) SrfflV^, TIEOi*!^*#-C% FCC 

# *f ft* JftSr^ 5 0 o'C^-ea o^)'^-c#iab, s o o 5 ^K^i^ br ^ 
•ryT'-ym^^^y^/^. ■ry'riym^^'r'J^j^^m'^^ (looo, 20 
1 0 ot:-c$t<s^^ stJ5, ^ia/»^e) 5 0 o°c*t? 3 0 5>^-e#iaL. 5 0 cc-e 

8 0 0 "ctcsiig^. 1 0 0 A#ffl^ic^#x.. 6^iw«!iab^co 

^iVlOOO^ 2 0 0 0W*PPm> 3 0 0 0. 6 0 0 0 ®S p p mid b 



19 



wo 03/064036 




:T/JP03/00910 



^2 tifcia^1b7Km?a:fl5igSMI±^a 





Si 141 


1 ^Sl5''CB/cm' 


0.8819 


2 Ml±^@ IBP 


294 


5% °C 


352 


10% °C 


367 


20% ''C 


390 


30% ®C 


402 


40% **C 


415 


50% ^'C 


424 


U w /II 


436 


# W /U w 


451 




471 




506 


9 9 TO w 


531 


Q 7 Oyf» 

y / vo o 


vJ *t"T 




w^O 


^ 

dE /JiL UJ & ™ 


w O. w 


3^ 

VX /P3 & /O 


1 5 

1 aW 


^ % 


0 




35 

w w 


So 4«p J— v> vi m m / 0 


1 8.67 


0 ^ yj \ 1 L* -r- ins 7t» ^ ^ /^o 


0.02 




0.01 


/ iffl xTT «P /unL/ 


1 47 


0 vtj # \# w g/ win 


0 84 

w. W"T 


5? yj .S. \ / 


402 




<0.01 


•1 -1 n-d-mOO^'C) %CA 


12.6 


%CN 


1 8.8 


%CP 


68.4 


12 T-'J>^(U ^fF^) 'tJ 


94.5 


13 75°C mmVS 


8.77 


14 iiliteg lOCC mmVS 


4.99 


15 «*% 


0.0014 


16 ^^fflii gBrj/IOOg 


1.90 


17 tK^^- 


13:03 


18 MS% 


0.06 



20 



wo 03/064036 




;T/JP03/00910 



R(t-WL&. : 5 0 CC 

mm/mit^mmMAit : 2 . 2. 3. 0, 3. s 

MgF2^ CaF2^ S r F2. LaFs^ Y F 3 "g- Wi" 5 17 V Jj? x >f MfefeiE D 1 . 
D2. D3. D4, D 5 Sr^8l^!&'fb«kabfc^x M A T ^ttffci^ Sr ^T o fc, 

it;) 3 -e^ ^ /waits 1000/2000 (N i / V (in wt. ppm)- ) *3 J; TJ' 3 
0 0 0/6 0 0 0 (N i / V (in wt. ppm) ) -ewteib^Sr:^ Ufeo 

^Jfi^l (D1~D5) i^LX^t. ^ ^/WfiitS-iSiti< Tt). ^»jfci^{k^«r^ 

bfco syt. #fiK^><oiix^{i. — ^(^^-(b^ (60%) -e(Df®*^^-e^$ixS;as, 

^J£«a| 1 (D1~D5) IciSt, {BTttt ^S^^'jiJ^m^^ bfco 



21 



wo 03/064036 




:T/JP03/00910 



CO 



CO csi 
<o CO 



O 

o 
o 

CO 



-y, 05 05 r* 00 

^ ^ in in CO ^ 



CM 



o <o 
o o 



00 ^. 

■r- 00 o — : CO 

1- ^ CM ^ 00 



o 

CO 



-«--OlOCNJO>-^'r— 



CM ^ 00 



CO 



T- CO 

CO 00 

od 1-^ 

CO CO 



o 

CO 



CO lO 
O CO 

CD O 



CO ^ lO CO ^ 

CM CO CO 

1— CM 1— ^ 



o 
o 



O CM 
1- CO 



CO CO lO CO 

^ 00 o> 



CM 

CO 



1— CO CO CM • 

1— ^ Csl 1— ^ 00 



m 



CO Ll. 



CO 



00 1- 
CO LO 



CD CO 



o 

CO 



CM 00 
O CO 



^ CD O ^ 

O t- ^ o> 



00 



CM CO oo f- 

1- ^ CM 1- ^ 00 



lO 
CM 



T~ 00 1— • r-* 

1. ^ CO 



^ 1- ^ CM ^ 



CM U- 



CO 



00 CO 

in CM 
CM 

CO m 



o S ^. « ^. «R s - 

00 



CO 



o o 



T- ^ CM 



^ o 



O 

o 



CO 



o ^ £S P 

OQ*^*OOO^qOO 
^°t-^CMt-^00 



CO 



^ CM 
CO ^ 
CM 

CO in 



o 
o 



f- r-* CO ^ ' 

^ CM ^ 



00 



rt^^CMCMCOCO^CO 

SpZcoincocoJJco 

-J-JOCOOix-'OO 
^^i-^CMi-^OO 



IN 
I 

V 

1h 
'•If 
A 
D 

i 
lis 

CO 



I 



CO 



1- CO 

CO 

cc> iri 

CO CO 



o 
o 



^ CM ^ CO CM „ 

^2 S «^ ^ «R S 
— :cM'?rr^cM'oo 

^^T-^CMi-'^OO 



o 
o 

d 

CO 



I I I i I I I I 



E 

Q. 



E 

Q. 



O 
CM 
\ 
O 

o 
o 



5 



A > 



> M 



X 1- Q. CO O 
O -I O 



o ^ 



o o 
o o 
o o 

CM CO 

\ \ 

o o 
o o 
o o 

-I- CO 



!9! 



E 

ol 

O 

o 
o 

CO 

\ 
o 
o 
o 

CO 

It 
> 



°ob 



^2 



CM V S? W 7; 

X T- Q. CO O o 



O 

a: 



1 ^ w 

' +*- o 



m 

z 
o 
a: 



22 



wo 03/064036 



'CT/JP03/00910 



#) F c c ffl ftfeae srntfe-f- 5 r t *s -T? # s o 



23 



wo 03/064036 




:T/JP03/00910 



it ^ f& S 

4. mtd.2mXit. 3W^myryit^&<D2m-^Mt^Mg2-^^ Ca2+, Sr2+, 

m mms) . ft*©^H»2«iciBife<D/i!ii^K (^sifto Rxj^m^<Dmm 
(3) mmDt:mm^m-r?> 



24 




1/4 



wo 03/064036 '■^j^ ^^T/JP03/00910 




2/4 




3/4 




4/4 



BSTERNATION 



ARCH REPORT 



Intoraation^^plication No. 

PCT/JP03/00910 



A. CLASSIFICATION OF SUBJECT MATTER 

int. 01^ B01J29/06, ClOGll/02, 11/05, 11/18 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl'' B01J21/00-38/74, ClOGll/00-11/22 



Documentation searched other than minimmn documentation to the ©ctent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Kbho 1994-2003 

KDkai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Kbho 1996-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI/L (DIALOG) , JSTPlus ( JOIS) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Categoiy* 



Citation of document, with indication, where appropriate, of the relevant passages 



EP 134327 Al (MOBIL OIL CORP.)^ 
20 March, 1985 (20.03.85), 
Claims; example 5 
& JP 60-42221 A 
Claims; example 5 

& AU 1799683 A & ZA 8305997 A 

JP 44-8991 Bl (W.R. Grace & Co.), 
25 April, 1969 (25.04.69), 
Claims; examples 
(Family: none) 

US 4670614 A (Research Association for Petrolexam 
Alternative Development) , 
02 July, 1987 (02.07.87), 
Claims 

& JP 61-2791 A & JP 61-277636 A 

Claims 



Relevant to claim No. 



1-3,5 



1.2,4 



1-5 



["x"! Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"F* earlier document but published on or after the international filing 

date 

"L* document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"or document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



"T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
15 April, 2003 (15.04.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 
30 April, 2003 (30.04.03) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



internahon. 



ARCH REPORT 



Internation|^Pplicati<m No. 

PCT/JP03/00910 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 50-16781 Bl (Toray Industries, Inc.), 
16 June, 1975 (16.06.75), 
Claims; examples 
( Fami ly : none ) 


1-5 


A 


JP 59-80331 A (Mitsui Fluorochemicals Co., Ltd.), 
09 May, 1984 (09.05.84), 
Claims; examples 
(Family: none) 


1-5 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



m 



H^ttl®#-§- PCT/J PO 3/0 0 9 1 0 



Int.Cl. ' BOIJ 2 9/0 6, ClOG 1 1/0 2, 1 1/0 5, 1 1/18 



WSS:firofcfi/MSS5!S|: mi^mf^m (IPO) 

Int.Cl.' BOIJ 21/00-38/74, ClOG 11/00-11/22 



P2f:H*fflff^<Kt« 1926-1996^ 

G^m-skmmm^m-i^n 1971-2003*^ 

BstcHSSSikllffll^^^ 1994-2003<¥ 

sTmmMm^m&m 1996-2003^ 



WPI/L (DIALOG), JSTPlus (JOIS) 



X 



EP 134327 AKMOBIL OIL CORPORATION) 1985, 03 . 20, 
#fFlf:*<^^ffl,^J£^J5&JP 60-42221 A,#fFffi^©^IS,i 
Jg-eniS&AU 1799683 A&ZA 8305997 A 

jp 44-8991 BK^-^y^. — T—yu^^^^^:^'T>'}^':^^^y<^—y 

1969. 04. 25, #fFt»*«ffl, HJS^flK^T^y— ''^U 

US 4670614 A(Research Association for Petroleum Alternative 
Development) 1987 . 07 . 02 , #fF»*(^)^ffl 
&JP 61-2791 A&JF 61-277636 A, #f|Fi»^<Z)$5ffl 



1-3,5 

.1. 2. 4 
1-5 



0 CffiB^r>^#^^^>X®^i^J*^F^^TV^5. 



TAJ i^(;iM»0D$>55:ift-e»^^< . — iS:6?lSEW*JPSr7rc-r 
UCSJ (3S*S:#i-) 



r&j p— /<9^vh7r ^P—iStSfc 



15. 04. 0 3 



30. 04.03 



B*H#ffit (I SA/J P) 
g5{g#^l 0 0-8 9 1 5 



4G 



9 0 4 5 



®IS#-§- 03-3581-1101 3 4 16 



«S^PCT/I SA/2 1 0 (m2'<-S^) (1 9 9 8^7.^) 



m 



HBSWJS»-i- PCT/JPO 3/00910 



c 



A 



JP 50-16781 BlC^W^S^^^ttOigyS.Oe. 16, 

JP 59-80331 A(H^:7i3n'Jr^;&/V't5|j^#^t)1984.05.09, 



1-5 



1-5 



«APCT/I SA/2 1 0 (^2'<-S?©|gt) (1 9 9 8^7^) 



